This paper uses a panel of country-level data to investigate the causal relationship between the consumer confidence index (CCI) and the stock market index (SMI). We apply the common correlated effects mean group (CCEMG) estimation of Pesaran (2006) to capture the cross-sectional dependence of our variables before examining this causal relationship. In the panel data analysis, we discover the two-way causality between the CCI and SMI. One of the ways is where stock returns Granger-cause the changes in the CCI. According to the information view of the CCI, this result is due to consumers regarding the stock returns as being the leading indicators of the future situation, regardless of whether they own the stocks or not. On the other hand, the changes in the CCI also Granger-cause the stock returns, the reason for this being attributable to the animal spirits view of consumers. When consumers believe in their own opinions, they will at the same time have strong confidence in and an optimistic attitude toward the future economic situation. Based on these conditions, consumers will invest more in the stock market.
Introduction
The question as to whether consumer confidence stimulates various economic and financial variables or whether the reverse causation is at play has spurred a great deal of attention over the past two decades. Why does consumer confidence play an important role in macroeconomics? The first reason is based on the "information view" summarized by Throop (1992) . Confidence measures include fundamental information regarding the current and future states of the economy. Another reason is "animal spirits" in that the consumer confidence may reflect the "subjective" state of mind of consumers that cannot be deduced from the economic variables.
The information view is related to the life-cycle permanent income hypothesis and the rational expectations permanent income hypothesis and is termed the conventional approach in the consumer confidence literature. For example, Carroll et al. (1994) state that consumer sentiment has a degree of explanatory power in predicting changes in household spending. Lemmon and Portniaguina (2006) argue that consumer confidence exhibits forecasting power for the returns on small stocks. Taylor and McNabb (2007) show that the consumer and business confidence indicators can constitute a useful tool for identifying discrete turning points in the business cycle for four European economies.
The existing literature also provides some evidence to support the animal spirits view, with studies like Guo and Sturzenegger (1998) having shown that their models rely on the self-fulfilling belief that influences the agents' desire to consume and elicit strong labor supply response. In financial studies, investors are subject to sentiment. Sentiment is a belief about future cash flows and investment risks that is not justified by the facts at hand. So, when sentiment increases, we can expect such speculative stocks to have higher returns as provided by Backer and Wurgler (2006) . Lee et al. (2002) suggest that sentiment is a significant factor in explaining equity excess returns and conditional volatility. In particular, their results show that sentiment is a priced risk factor.
In this paper we investigate the causal relationship between stock market indexes (henceforth SMI) and consumer confidence indexes (henceforth CCI) using a panel data set of 21 countries covering the period from January 1999 to December 2007. We employ the common correlated effects mean group (CCEMG) estimation suggested by Pesaran (2006) for the panel Granger-causality test. The advantage of the CCEMG approach is that it can tackle the problem of cross-sectional dependence and provide more reliable inference. Our empirical results show that stock returns Granger-cause changes in consumer confidence and vice versa. Possible reasons for the one-way causality from stock returns to the change in consumer confidence include the effect of wealth on consumption. The investors' income will, for instance, increase when stock markets are booming. Another reason is that the stock market is a leading indicator of future income and the economic situation. While these reasons are based on the information view of consumer confidence, another way in which Granger causality operates has previously been overlooked in the literature. The explanation for the direction of causality from the change in consumer confidence to the returns of stock markets is animal spirits. This means that autonomous changes in consumer beliefs toward economic conditions and future consumption expenses have causal effects on overall economic behavior.
The remainder of this paper is organized as follows. The next section describes the econometric methodologies employed. Section 3 discusses the data and empirical results, while the final section provides the main conclusions.
Econometric Framework
A panel Granger-causality framework can investigate the causal relationship between two economic variables of interest to take into account the cross-sectional information. The use of traditional estimators such as the fixed-effects (FE) and the mean-group (MG) estimators will result in potential bias when ignoring the cross-sectional dependence; see Pesaran (2006) and Petersen (2009) . In the following context, we consider the cross-sectional dependence by means of panel unit root tests, panel cointegration tests, and the use of the panel estimation method. Finally, we apply the panel Granger-causality framework to study the relationship between the CCI and SMI.
Panel Unit Root and Cointegration Tests
Since the Granger-causality test requires stationary data, our resulting data need to be tested for the presence of unit roots. We use the panel unit root tests of Pesaran (2007) and Moon and Perron (2004) to account for the cross-sectional dependence arising from common factors. Pesaran (2007) models the cross-sectional dependence through a single common factor and proposes the unit root test by running the ADF regression with the lagged cross-sectional mean and its first-difference. Moon and Perron (2004) propose estimating unknown common factors using the principal components method and suggest pooling defactored data to construct two unit root tests, t a * and t b * .
To investigate the existence of a long-run relationship between the CCI and SMI, we consider two types of panel cointegration tests that account for cross dependence. Pedroni (2004) proposes residual-based tests for the null of no panel cointegration. Westerlund (2007) develops the error correction-based tests to check for the presence of panel cointegration under cross dependence. Both statistics of Pedroni (2004) and Westerlund (2007) can permit heterogeneous fixed effects, have short-run dynamics and have limiting normal distributions under the null of no cointegration.
Panel Estimation and the Granger-Causality Test
We use the common correlated effects (CCE) estimators of Pesaran (2006) to solve the estimation problem of ignoring the cross-sectional dependence. Consider the following time-stationary representation of CCI it and SMI it ,
where d t is a vector of observed common effects. The disturbance term, e h,it , h=c,s has the following structure:
in which f t is a vector of unobserved common factors, δ hi is a vector of factor loadings and ε h,it denotes the individual-specific error. We assume that the unobserved common factors f t are covariance stationary and serially uncorrelated.
Let y it = CCI it or SMI it . By combining (1) - (3), we can construct the following system of equations (cf.
where
To deal properly with the residual cross-sectional dependence, Pesaran (2006) suggests using a three-step procedure to estimate the coefficients in (1) and (2) 
Pesaran (2006) shows that the CCE and CCEMG estimators are consistent as N, T→∞ , jointly. Hurlin and Venet (2001) propose an extension of the Granger-causality test which allows for the use of time series and cross-sectional data to test for the causal relationship. In the Hurlin and Venet (2001) setting, to test the homogeneous non-causality hypothesis of equation (1), the corresponding test is given by:
Similarly, the analogical hypothesis of equation (2) can be tested. Based on the residuals of the CCE regressions, we can compute the following likelihood-ratio statistic:
where NT equals the total sample, and RSS u (RSS r ) corresponds to the unrestricted (restricted) sum of squared residuals. (Note 2) If we reject the null hypothesis, in which case the lagged terms of changes in the SMI (CCI) belong in the regression, this means that the stock returns (changes in the CCI) cause changes in the CCI (the stock returns) in the panel data.
Empirical Results

Data and Diagnostic Tests
We employ monthly data for a Generally speaking, the questions asked about the CCI are classified as financial positions (consumption), economic situations, and savings behavior (income). In particular, in order to fit in with different countries' economic circumstances, specific questions listed in the consumer survey may vary slightly. Furthermore, all stock market index data (Datastream total market index) are collected and calculated by Datastream, see Datastream (2008) .
To test for the panel Granger causality between the CCI and SMI, it is required that these two variables be stationary. The panel unit root test results of the CCI and SMI are shown in Table 1 . Both tests of Pesaran (2007) and Moon and Perron (2004) detect the first differences of the CCI and SMI as rejecting the null hypothesis of no panel unit root.
(Note 4) In other words, our data are stationary in relation to the first differences.
To confront the issue of the long-run equilibrium in panel data, we adopt the panel cointegration tests of Pedroni (2004) and Westerlund (2007) . We use a bootstrap procedure to handle data characterized by cross-sectional dependence in Westerlund (2007) . As shown in Table 2 , all of the cointegration tests result in the nonrejection of the null hypothesis of no cointegration. This means that there is no long-run relationship between the stock index and the consumer confidence. These test results are in line with the findings of Jansen and Nahuis (2003).
Panel Granger-Causality Results
One careful consideration in investigating the causality nexus between the CCI and SMI is the existence of cross-sectional dependence across countries. We mainly estimate the multifactor residual model proposed by Pesaran (2006) and then test for the panel Granger causality. For comparison purposes, we present three different panel estimators, including two estimators without cross-sectional dependence (MG and FE) and the other one with cross-sectional dependence (CCEMG). The number of lags included in (1) and (2) is determined by minimizing the Schwarz criterion. (Note 5)
As shown in Panel A of Table 3 , based on the MG and FE results, no less than two of the five periods of the lagged stock returns have an impact on changes in the CCI. Due to the importance of cross-sectional dependence, we discover that our CCEMG results display the impact of the fifth period of lagged stock returns on changes in the CCI at a statistically significant level.
Generally speaking, there are two views regarding the role of the confidence index in macroeconomic analysis. One view, the information view, is that the confidence index mainly measures the current and future economic situations. Our argument regarding the CCEMG results in Panel A of Table 3 is as follows. We focus on two aspects by which movements in stock returns could affect consumer confidence. The first one is that when the stock market is booming, the investors' income will increase because investors make a profit from the stock market. They will tend to purchase goods and services in the future. That is to say, the consumers exhibit optimism toward future economic conditions. As we know, this effect is related to the traditional wealth effect on consumption. The second one, which is more important, is that consumers regard stock returns as a leading indicator of future income and the economic situation. In the empirical literature, Otoo (1999) uses aggregate U.S. data and finds that movements in consumer confidence and the stock market are strongly correlated and relevant tests reveal the impacts of stock returns on changes in consumer confidence. Furthermore, Jansen and Nahuis (2003) also support the view of Otoo (1999). They use 11 European countries and still conclude that stock returns Granger-cause the consumer confidence index through the confidence channel which is based on the leading indicator characteristic of stock prices.
In applying the above three estimation methods, by contrast, we study the effects of changes in the lagged terms of changes in the CCI and SMI on stock returns and the estimation results are shown in Panel B of Table 3 . The estimation results of MG, FE, and CCEMG consistently reveal positive coefficients for one-period lagged changes in the CCI. This means that bigger changes in the lagged CCI will lead to higher stock returns.
We try to adopt the animal spirits view to analyze the role of consumer confidence. This means that autonomous changes in consumer beliefs toward economic conditions and future consumption expenses have causal effects on overall economic behavior. Our empirical results in Panel B of Table 3 support the above view. When consumers believe in their own opinions, they will in the meantime have strong confidence and an optimistic attitude toward the future business or investment situation. Thus, the consumer indicator will exhibit a rising trend. Based on positive expectations of future economic conditions, consumers will have the motivation to invest in the stock market. Therefore, the stock market will be booming and investors will have the potential to profit. In contrast to Jansen and Nahuis (2003), our CCEMG results indicate that the lagged terms of stock returns will still have an influence on current changes in the CCI. Here, we first try to use panel data information to estimate the possibility of cross-sectional dependence in studying the nexus among these two variables of interest. This is why we arrive at some different results from Jansen and Nahuis (2003).
The index is becoming more useful for investors because it indicates whether consumers feel like spending money, whereas most quantitative economic variables cannot capture the change in consumer sentiment. We try to use the animal spirit view to explain the result. In the financial literature, a number of recent papers have placed emphasis on the importance of the sentiment index. They discuss the relationship between the sentiment index and various asset returns; see Fisher and Statman (2003) and Kalotay et al. (2007) .
Last, but not least, we investigate the relationship between the CCI and SMI by not only using the CCEMG estimation, but also by using the panel Granger-causality test. As indicated by the F-statistics in Table 4 , the causal relationships between the CCI and SMI in our panel data are roughly consistent with the results of our estimation. We find that two-way causal relationships exist between the CCI and SMI. As for the Granger-causality tests used in the CCEMG estimation, we observe that movements in the stock market positively affect the changes in consumer confidence, whereas the Granger causality is found to run from the changes in consumer confidence and the stock market. The reason why we support the result is that the information view and animal spirits view can explain the two-way causal relationship clearly. In addition, the results of the Granger-causality test on changes in consumer confidence to stock returns can be particularly explained by the animal spirits view.
Conclusions
This paper aims to investigate the causal relationship between consumer confidence and the stock price indexes. In globalization, news can easily be transmitted from one country to another. This may lead to each country's consumer confidence and stock markets having similar patterns. Consumer confidence and stock market prices are by construction strongly cross-sectionally correlated and we allow for persistent cross-sectional dependence by allowing for common factors. According to this characteristic of the data, the traditional inference of panel data might be biased. Therefore, we take careful account of this problem caused by cross-sectional dependence in our empirical study.
As for the Granger-causality test, our empirical results show that stock returns Granger-cause the changes in the CCI using the CCEMG of Pesaran (2006) . Based on the belief that investors' income will increase and that stock returns are the leading indicators, consumers will maintain a positive attitude toward future economic conditions. Furthermore, we find the Granger causality running from the change in consumer confidence and stock returns. Most studies ignore this effect. The explanation is that if consumers believe that future economic conditions will be good, they will then tend to invest in the stock market. Note 5. The maximum value of the lag length is set as 12. For equation (2), the optimal lag length is 6, which is the same for all estimation methods. For equation (1), the optimal lag length of the FE (MG and CCEMG) method is 5(6) b. The lag length is 6. The 5% (1%) critical value for F(120,∞) is 1.23 (1.32).
2. ** indicates that the estimates are significant at the 5% level.
*** indicates that the estimates are significant at the 1% level.
